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@ Electrical signal mixer circuits. 

An electric signal mixer circuit (1) of the switching type 
erein the gain of the mixer is controlled by varying the duty 
cycle of the mixer's switching action. The mixer finds particular 
application in superheterodyne radio receivers incorporating 
automatic gain control to produce a constant amplitude output 
with a wider variation in amplitude of the received signals than 
can be compensated by control of the gains of the r.f. and i.f. 
amplification stages. 
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Description 

Electrical Signal Mixer Circuits 
This Invention relates to electrical signal mixer circuits. 

Such circuits find many applications in electrical apparatus, especially in radio receivers, being used for 
example, in the frequency changing stage of superheterodyne radio receivers to mix a mojkila ed 

radiofrequency signal with an unmodulated locally generated signal to produce a modulated output signal of 
the frequency at which the intermediate frequency amplification stages of the receiver are designed to 

^It'Xn object of the present invention to provide an electrical signal mixer circuit having a controllable gain 
According to the present invention there is provided an electrical signal mixer circuit comprising a signal 
transfer means connected in a path between an input to which a first signal to be mixed is applied £ operator, 
and an output at which the output of the mixer circuit appears in operation; and contro means for Realty 
changing the transfer function of said signal transfer means between first and second values at tha frequency 
of a second signal to be mixed with said first signal, characterised In tha said control means 'ncorporates 
means for varying the fraction of the period of each cycle of change of said transfer function for which said 
transfer function has said first value. r 

in a preferred circuit according to the Invention said signal transfer means comprises electronic switch 
means, and said control means operates said switch means between open and closed conditions to change 

^nllmSdrS'ln accordance with the invention will now be described, by way of example, with reference 
to the accompanying drawing in which :- 

Figure 1 is a block schematic diagram of the mixer; 

Figure 2 is a simplified equivalent circuit diagram of the mixer of Figure 1 ; 

Figure 3 shows the circuit of one embodiment of part of the mixer of Figure 1 ; and 

Fiqure 4 are waveforms illustrating the operation of the circuit of Figure 3. 
The mixer is suitable for use in the frequency changer stage of a superheterodyne radio for converting a 
wanted received modulated radio frequency carrier wave signal to a correspondingly modulated intermediate 

'TSgTF™ tSe mL includes an electronic switch 1 comprising a CMOS semiconductor bilateral 
switch connected between an input terminal 3 to which the wanted modulated carrier wave signal is applied 
and a terminal 5 from which the intermediate frequency output of the mixer » derived. 

The switch 1 is controlled by complementary pulse trains applied to opposite nodes of the switch 1 . the two 
pulse trains being derived from a pulse generator 7 by way of two signal inverters 9 and I"- 

In operation the switch 1 is alternately opened and closed by the applied pulse trains and the i mixer a ; hus 
equivalent to a switch 13 connected between the input and output terminals 3 and 5. and operated at the pulse 
train frequency, as illustrated in Figure 2. . .„„,. 

As so far described, the mixer constitutes a known form of mixer circuit known as a switching mixer. In such 
known arrangements the output of the pulse generator 7. and hence the pulse trains applied to the switch 1. 
are of square waveform and so have components given by the expression: 



45 



4 y~ sin (2n- 1) wt 
IT n= i 2n- 1 



where w is the angular frequency of the fundamental of the square waveform. 
The output of the mixer consequently contains many different components each at a frequency equal to the 
product of the frequency of the carrier wave input of the mixer and a different multiple of the fundamental 

50 frequency of the square wave switching waveform. _ 

• When in use in a superheterodyne frequency changer, one such frequency component, normally a 
component having a frequency equal to the sum of. or the difference between, the frequency o f *e «™J 
wave and the fundamental frequency of the switching waveform, is selected by means of a filter (not shown) 
from the mixer output and used as the intermediate frequency signal. 
55 In accordance with the invention the pulse generator 7 is arranged to provide a pulse train of desired 
frequency in which the duration of the pulses is controllable, i.e. the pulse train has a rectangular waveform of 
fixed frequency but variable duty cycle. 
The frequency components of such a waveform are given by the expression:- 
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transferfunction has saidfirst value. „„,^ n «f nr means (1) comprises electronic switch means 
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e^armaSc gain control of the output of the receiver. 
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© Electrical signal mixer circuits. 

© An electric signal mixer circuit (1) of the switch- 
' ing type wherein the gain of the mixer is controlled 
by varying the duty cycle of the mixers switching 
action. The mixer finds particular application in 
superheterodyne radio receivers incorporating auto- 
matic gain control to produce a constant amplitude 
output with a wider variation in amplitude of the 
received signals than can be compensated by con- 
JJtrol of the gains of the r.f. and i.f. amplification 
stages. 
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